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Figure S1.   Phospholipids stimulate the basal GTP hydrolysis rate from the FtsY•GTP but does not affect GTP binding to FtsY. Michaelis-Menten analysis of 
the basal GTPase reaction of FtsY was performed in the presence (red) and absence (black) of 2 mM of liposomes. The inset shows the data in the absence 
of liposomes on an expanded scale. The data were fit to Eq. 1 as described in Materials and methods, and the kcat and Km values are summarized at the 
bottom. As the chemical step is rate-limiting for the basal GTPase reaction of FtsY (Peluso et al., 2001), Km is equal to Kd, the equilibrium dissociation 
constant for FtsY binding to GTP, and kcat is equal to the rate of GTP hydrolysis from the FtsY•GTP complex.
Figure S2.  The GTPase activity of SRP was not affected by phospholipids. Basal GTPase reactions of SRP were performed under single turnover condi-
tions using 2 µM SRP, as described previously (Peluso et al., 2001), in the presence of PG/PE (open circles), E. coli (closed circles), and PE/PC (triangles) 
liposomes.
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Figure S3.  Mobility changes of nitroxide spin probes on the lipid binding helix of FtsY. (A) EPR spectra of nitroxide spin probes at residues 195–209 of 
FtsY-NG+1 for apo-FtsY (black), the early intermediate formed in GDP (red), and the closed/activated complex formed in GppNHp (green). The data are 
summarized in Fig. 6 (B and C). (B) EPR spectra of nitroxide spin probe at residue 229 (Fig. 6 A, blue) in apo-FtsY and in its complexes with SRP (left). The 
middle and right panels summarize the central linewidth and fraction of mobile population, respectively, in the different conformational states of FtsY for 
this probe. The color notations are the same as in A. Error bars indicate SD.
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Figure S4.  FtsY binds liposomes approximately threefold tighter than FtsY-NG+1. Binding of FtsY (red) or FtsY-NG+1 (green) to E. coli liposomes was 
determined by SPR. The data were fit to Eq. 5; they gave apparent Kd values of 0.28 and 0.78 mM, and Hill coefficients of 4.0 and 3.5 for lipid binding 
to FtsY and FtsY-NG+1, respectively.
Figure S5.  The presence of 0.01% Nikkol has a ≤30% effect on the lipid stimulation of FtsY. (A) The lipid concentration dependence of FtsY’s basal GTPase 
activity. (B) The stimulated GTPase activity. The data were fit to Eq. 2 as described in Materials and methods; they gave apparent lipid-binding constants 
(Kd,app) of 1.9 and 1.5 mM, and Hill coefficients (H) of 2.8 and 2.0 with and without Nikkol, respectively (A). The same analysis of the data in B gave Kd,app 
values of 0.66 and 0.62 mM and Hill coefficients (H) of 3.6 and 3.9 with and without Nikkol, respectively.
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Table S1. Rate constants of the stimulated GTPase reaction between 
SRP and spin-labeled (SL) FtsY-NG+1 used in the EPR measurements
FtsY construct kcat kcat/KM
min1 106 M1min1
Wild type 18 (1) 41 (1)
M195C-SL 11 (0.61) 20 (0.49)
A197C-SL 10 (0.56) 18 (0.44)
K200C-SL 15 (0.83) 12 (0.29)
R201C-SL 26 (1.4) 49 (1.2)
S202C-SL 26 (1.4) 90 (2.2)
L204C-SL 13 (0.72) 33 (0.80)
K205C-SL 27 (1.5) 53 (1.3)
T206C-SL 26 (1.4) 51 (1.0)
K207C-SL 25 (1.4) 51 (1.2)
E208C-SL 27 (1.5) 63 (1.5)
N209C-SL 25 (1.5) 83 (2.0)
The values in parenthesis denote the rate constant of the spin-labeled FtsY rela-
tive to that of the wild-type protein.
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